Cross-resistance studies of folylpolyglutamate synthetase-deficient, methotrexate-resistant CCRF-CEM human leukemia sublines.
CCRF-CEM human leukemia sublines resistant to short-term methotrexate (MTX) exposure as a result of decreased folylpolyglutamate synthetase (FPGS) activity were examined for their response to other cytotoxic agents. The R3/7 and R30dm sublines display 25 and 1%, respectively, of the FPGS activity of CCRF-CEM cells as measured with MTX in vitro. Response to agents in outgrowth experiments was examined under both continuous exposure (120 h, where MTX resistance is not observed) and short-term (6-14.5 h) exposure. During continuous exposure to various classes of agents, cross-resistance of R3/7 and R30dm that correlated with FPGS level was not observed, although some minor (< or = 3-fold) stochastic variations in sensitivity were noted. These agents included actinomycin D, Adriamycin, etoposide, vincristine, cisplatin, cytosine arabinoside, 5-fluorouracil, and some other antifolates. Cross-resistance during continuous exposure that did correlate with FPGS level was noted, however, to glutamate-containing thymidylate synthase inhibitors (including ICI D1694) and, to a minor extent, to 6-mercaptopurine and 5-fluorodeoxyuridine. Slight collateral sensitivity during continuous exposure that apparently correlated with FPGS level was noted to the lipid-soluble antifolate trimetrexate and to 5,8-dideazapteroyl-L-ornithine, an FPGS-specific inhibitor. In short-term exposures (where MTX resistance of the sublines is observed), the resistant sublines displayed sensitivity or cross-resistance to each agent that was qualitatively similar to that observed for the same agent in continuous exposure. Because of the requirement for reduced folates in the anti-DNA mechanism of action of fluoropyrimidines and the current clinical use of leucovorin (LV) to enhance their effects, the interaction of LV and fluoropyrimidines was examined. The results suggest that even highly FPGS-deficient cells are as sensitive to the effects of LV modulation as are wild-type cells even at fluoropyrimidine exposure times as short as 4 h.